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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To collectively and 
automatically perform recording of all E-F use sets in a 
semiconductor memory. 

SOLUTION: This device is provided with an E-F use group 
which can program replacement data of a spare column of a 
cell array 1, a judging circuit 13 comparing bus data read out 
from a memory cell in accordance with an address input 
with an expected value signal and activating FAIL FLAG at 
the time of uncoincidence, a decoding circuit 15 generating 
column fuse data from a column address input at the time 
of activating FAIL FLAG, a control circuit 27 programming 
replacement data of a spare column to the E-Fuse group 
based on an output of the decoding circuit, a latch circuit 
28 latching program data of the E-Fuse group, and a 
redundancy judging circuit 29 outputting a spare column 
array activating signal when an output of this latch circuit 
coincides with an input of a column address. 
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(57) mm] 

:;^n:^^^A^F^|R5-Cil!)Wtcm\ ^E-Fuseir 5/ h <D>^ 

mm^t^itmi^x^—^mzFML flag ^sttfb-r^s 

4^J^lHlKl3<>:. FAIL FLAG <Dffi{4^(C:* ^ K A 

M # ^X.'t"— 4rE-Fusei¥(;i D >/ ^ A-r 6 *J^lHlK27 
E-Fuse»c^S?^ CI 5/^-^6 ^5/^(51 




(2) 



2 O O 2 ~ 4 2 4 9 4 



1 

n ij7T Ku;^A;'jt-/Si:TBUI5;^^y ir/ur u-r<Dl7— 
;^ ^ AT K i-:^Atl Kit l^TsulE^ ^ y -fe/u-T u-^ (7);3& 
^ AilS^^ft^igtlji- ^ ;^ ^ Ar'^t , 

D !>r Ki^;5^A:;^{-JS;CTtfrf57<^yir/t'r w<7)»7— 

tfyM^r Ki^;^A;^{c:/CC'CHf]|S;^^y ir/wTU^<7);<7 
^ Ai^S^j^^igifc-r ^ ^ =^ - ^ <h . 
BfflEn r>r Ki/;:^A;^4aJ:t;«;3?7 7Ar KU'>^A;^«c^£;;c 
T51*^^tbSBSfB7<^y-fe/urU'><<^y^y -fe/HciS^ 50 



2 

Suffix K(lI^eSc^m;^^f«{^S-5^/^Tm^lE;?^-<r n ^7 

ffi1t$^«o 

Ho 

O tti;^ ;05i|^^cO :y h fete o C <i: J; «9 ;^ p 

(D^w^(D^x\z.':ru^^j>.f)iti:^i^tL-t^mm'r^m 

[IS5ft«l 1 1 Hiriaitt!?leiKt-A;^;i-5»#fia^7 y 

So 

[0 0 0 1] 

^^y >'^>'y'>eDgB>^Pi/^A^^ (SBy-<ria 



3 

[0 0 0 2] 

[000 31 ^mi^?^ ^ y (ommmcDy':^ h t urfi. 

[0 0 0 4] Ig|9ft. (7)y'?5/>$r— V? 

[0 0 0 5] @9t;ii3V^T. 70{i7"::^^ (Tester). 100 
(ilS^oet^T^^M :^ (DUT) T*fe-5o ^«f^^^y(D::*c 

^fzibiZ. mmicy^:^ h-rSDUT ^^iS-^LTl>5o 

[0 0 0 6] 7^>^^70{:l4QV^T. 71(i^-f ^ ^/^v^rc U 

. 79{ty<>^ (PASS) / >^ (FAIL) *lJ^[H]SST*fe 

6o BMls*JWt-^K^-r>'<74. rKU';^<t-^K 

77, ^>'/<U—:?78. ^^';:^/:7zIl^/^2tS|J^[p]K79fi. #30 
DUTIOOIC^JS LT^tt ^ttr V^So 

[0 0 0 7] ^<5/>5r-v^7";^ h^tcfi, 

U-^7U r KU;^^^SI572. 7^-i5'^iig|573r-^^$ 
ixZ-c^ft-^fi. ^th'etimmt^h^'7^^<74. rvu:^ 
im^^ K^-r^<75. r"— i5^m^ K7-r^^76^S-C#DUT100 

[0 0 0 8] -^tLT. #DUT100(7)t±i;'j{t-^(7)Sg;^^W 

tc(l. ^DUTioo^o^fjtfcl;^;^^^^^— iJ'fiDUT coAtO;^ 
do) lHisS{c|^^-r5f='-^A;^^<>'y^r77^Sr. 

T- ^ 70F^gPT'^^ ^ ^^'5 ^t#fltm-^ <t :3 l^y^ 78 40 

T'lt«?^n. |S]#755-ific^tb{^y<;??: (PASS)/^-S:T-^ 
tLf^y^:3L>YyKFAIL) ^^ij^^^o ^^(Dy<y^—Z^'r:^ 
hT-fl. FAILir^PJ^LfcDUT St^T^Sp^p ^ br y v^:>^ iJ' h 

[0 0 0 9] is^, ^a^a^t:75^ii^f i:*tc;^^y-ir 

h) -Cfl^S:^;^^ y-^v^-r'5C<b^5x*#/^< 
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4 

s «*ds_h;d5 o r # r V ^ -5o 

[0 0 10] ^^T% ^(^^^^p^ptT^^^^^y-fe/t-^IE 

^^^y-fe/^^cg#m;t'5a^ff2i5B|^$tbTv^So 

(&LTs E-Fuse^lE-f-) ^<OE-FusefC J: 

[0 0 1 1] gii Of*, ^m^^^'^v^cp^m^titimsc 

[ 0 O 1 2 ] [gl 1 O (C4^U^T. KjlS^|H]S&(Mode se 

lector) 81(1. mi^'e— h^^mHir ^fcisbCDmmit'^fi^ 
^Ut^hAtfi.. Decoder SJWt-^^^ V^^1X^ ^7 
(Program) *JWf -^^r^^Ag-f-^ t OT^fc^o 

[0 0 13] E-FuseT K l^:^f^=i — ^ (E-Fuse Address 
decoder) 82(1. ^S^^iX K (EI^-lt"r) id^bTKU-^^fi 
-§-«l^.^<t'^^LrA;b"r5^^T KU':^m-^(Fail Addr 
ess). :S/Cfi. ti:M<0±JUT\y-<':/u^y^f^X:^^(Dy^ 
^r-fe/UT ;65fcSig>g^(iE-Fuse^SS^-r 5S-&t-A 
;^'r5Fuse51S^{t-^^v^r3— KLTE-FuseT K!^;^ft-^ 
(E-Fuse Address) ^^^t^-S tjCO-efo-So 

[0 0 14] ^^<r>E'Fuse^\y?t h & :7 3. — Xt^— 
(Fuse data) 7 5/ ^lilKSSfl. H&ISE-Fuse AddressS:^ 
:y^L. r<D^';/5^7^— >5^*5j:t/tufEProgram SiJWt-^ 
^cS-^V^r i/^i>.-r-<#E-Fuse^]S#^ LT "T'd 

[0015] y ^V-y:/ v'4^J^(E]ifS84Ji. HUfSE-Fuse:^! 
Up^Vh&Fuse data ^ y ^^^S3\Z ^ y ^ ^ tltz-^ 
^^^flf«^n i>fo^V>fl;^7iNr Kl^:^(Row or Colu 
mn Address) ff-^ii: it« ^#^5— g: bfc^'&lCfl. 

:^^A(D>^^rr >^/UfB-i-(Spare Array Ena 

ble ) ^f^mt\^X:^^rTU>{^<DT^'^:^^W?'^-r 

[0016] laiin. 010 *(7)E-Fuse^ 
Fuse data 7 5/ ^IHIK830E-Fuse3i Up< V h<D 1 l^i' h 

^<DMci^m^^i^x\^^^o 

[001 7] ^g:T KU;^tta^g^j^x.^yc:i6tCH. 
^Siryu::^\^m^^y h<Dm^^i:>'^^^hfj:^(DX\ 
El 1 1 {C^LfcE-Fuse^U^ h<?)l Ify h^J-OlUKfl 

[0 0 18] wCl-e. Fuse Prog ft-^iModeft#(l. @ 
1 O^JOProgram MMin^{Z^^-t^o address ft^ 
Ell 0 4'OE-fuse addressCOl t:*-;/ h{CtB^-t--5o 
FUPO_b{t-§-<bFUPl{t'^(l. aSSSffiVDD (DAZ:'t,_h;65t) ^ 
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[0019] 012 (a), (b)f:i. nil <7)E-Fuse 
h&Fuse data ^ ^^^HIKSSO^o ^7^/^ 
Uyr^ (Program/Verify) Sbf^:fc JzU^x — :^ 7 ^(d 
atalatch) ^Tjk LT I 

[0 0 2 0] ^7i^l!)f^tC4SV^Tfi. Fuse Prog ft 

Modeft-^ ^ address {t-^;5i5*(C"H' JCl^:? «9 . h9>'i^:^ 
^lrm^^^:t>-r^o ^(DWC, y<y K(PAD) ^^hMMBE. 
^SlAn-r ^ ^ i: t:i ct 'i) , PAD-^E-Fuse^TrNl-^g!ife®{4G lO 
ND <7)SK(-mSg;d5gEtl. rO^(CE-Fusej6S«K«^tL 

V^o :^/c. E-Fuse;55^ix.tfjf6^]^SMFuseT'^5 ^i" 
E-Fuse(Dmmmmmitl. E-FuseCOiaa;^^^^^ 
L. E-Fused^^at^^fClT^e^o 

[0 0 2 1] r<o^. :7r>i' ibf^tc*5v>Tfi. pad 

E-Fuse^TrNl^S^J&afiCGND (Ommm^m^'t^ C <h 20 
J;*?. E-FusecD?K«4^ffi$r??6S§i-rSo 

[0 0 2 2] v'—^'7^y^W}ifiZid\,^Xn^ mWMmVD 
D r^tL'tb±7b^<>tim. FUPHf-^7Ji5''L' CO^^-CFUPO.bft 

n-So JiieFupo_bis-^;55-H'' o^^ti"CFupim#;&5 

— ^M^r^rr {;i?fc5o rC0^.'§;T*{i. Program *JWf-^ 
tCffiS-r-SFuse Prog it-^ t Modem ■^■l,t,^tl^*tl''L'' X 

Z7{cfj:'^X^^^o 

[0 0 2 3] LfcTS^oT. ^(Dm^XE'FuseT^mi^^tl 30 
TV^>SV^ m-g^tCfi. E-Fusei: h'^^^i^:^^ 

TrNO^^LT/— KNodel (DmMf)^Gm tC§l#S;&^tb. 
tti;^?0utput;^5Stei-5o JilS^JiiSfrd. E-Fuse;^|5^^$ 
ttTV^^ (P*$C<^S) m^\a^. HiJlBy— KNodel (DM 

m^B\^m<mm-f£\f^<DX\ ::.(omi^^mf>mn^tt 

ttl;'^ Output (Ot^ffidi^:}^ $ So 

[0 0 2 4] -^L-c. a«i!if^^(c:*i. mot'coyy 

&Fuse data "7 y'^m^SZCD^u i^ y M^i^m (tt!;':;0utp40 

ut) Tj^r K^-;^ft-^feSv^^i;^^^r Ku;^m#(R 

ow or Column Address) titMlX^^ M^^^'Sci.tlWa' 

isable) 4»tffit::b. ;5^-<rrU'-f-('^^—y/WI-^ (Spare 
Array Enable ) ^ffittfb UT;^ -<rT (Spare Arr 

ay) ^mmt-r^o 
[0 0 2 5] HI 1 3fl. fijlEUycict 5 ^'.^t* *<7)E-Fuse P 

rogramlElK^rP^^ l.fc?^^l) f'y<^ :^ (DTU) (D/< 
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[0 0 2 6] ^COx;^h^(i. 119 ^#RS,LTmj3zeLyb 

^y2oo joctt/y ^$^>'y>v^ • -y— ^^^^>?i^3oo ^du 

i: S CO T'Igl 9 <^ IB] -i^-^ ^ L T V ^ S o 
[0 0 2 7] ^^•.y>^^— v^T^;?^ h^tCfi, ^ >-i5^v?;ii 

h^y^y<75. f—^m^- K^^>'^76^MT#DUT100 

[0 0 2 8] LT. #DUT100(DS8^tti L^tCfi, #DU 

Sffl#fiHH-^2)5::3>'/^U-i5^78T'lt$;^^tL. mmt^-"^ 
■Tixrt^'?^ (PASS) /^—ifcT'*)tl«:7zii-r/U (FAIL) t4^J 

m^. ^^fi?Wffi7<^y2oo fi. #DUTioo<oieti^s 

[0 0 2 9] -eL-C. >'^5^>Jr— hj5|T^{C. y^ 
200 y y>->5^>'v^(7)pI5(7)^.ii 

[0 0 3 0] ±m\^fzXo^J:mi SkZTjki^fcr- 

h^{;i*3V^-C> ^^fl?ffi^ffl;^^y 200 fl. 1 o<7>DUTl 

00 «7)f5ti^fl: i-DUT ^ tt ISlt^*;5> i^^^^ S , 
mK.it. 64Mb(DDUT100^64fi[^^{^Zl'J^T'# -5 ^70 

a (;o:^'g^tc:ji, ^afi?Wffl;^^y 200 co^iett^ft^b 
T4Gb i^^stc/^-So ^^c. y ^>y>> • -y— ^oivv;? 

^^300 {Cj:or y ^:x>5^>^v/CDpT^C7>^ai :y 

[0 0 3 1] tA&3feO^^:y^-v^7^;^ h^(C:}oV> 

Xfi. y ^>'^>'V • -y— 5^ni>-v^>'300 tCj:f9^^L 
y^y y^'^Viyffl-r'— ^^7'>^>5'70a J:oT#DUT100 

[0 0 3 2] CCO:^^. ^DUT100{:^f^. 1g^<7)^-<rr 

ix-rp;ii5^ffi-r6<?5x% ^tncMft>i.xmwm<DE-fuse 

^U^>'h^e;t:^E-Fuse-fe5/ h ;d5^^ffllC$nTV> 
60 ^LT. #E-Fuse-fe::y hii-ir :y h-rsr KL-;^;55^ 

[0 0 3 3] LT^^fc. #DUT100CD^g1t«flS?:^SO 
So fiS^Jx.^. lo(ODUT100(c:/ni/^A-rS;^^Tiryu 
«C;5564<@CO»-&. llHlO:7'ni^^^^ra<7)4K<»0^ra^ 
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[0 0 3 41 

[00 3 51 ^^mi't±m<op^mM.t:m»:-r^tiisb\c/j: 

[0 0 3 6] 

Ki^;^A;'jtc:iSCTHulEy'=ey -fe 
xm^^n^m^:^ ^ y ir/ur ^ y 

i^::^Xt}^^h:^^M.\:i^-:<m^'r-^^±f^Lxmt} 

[0 0 3 7] rr-c% mmitnmm^h<o^-'&m'^^ 

[00 38] /^i5. _blEm 1 (7)*««^ti$gefC*5V> 



8 

y ^^^y>iym^\B\S t^^h ^zM^m-t^ :ztt^ 
[00 3 9] :^mm<Dm 2 <7)^««5:|Sti3g^®{l. 1 -z>}^ 

±co;:^^rn»>^'&tfp<^y-fer>rur wt. Hul5;^-<r 

u^T Yi^:^At)\zjt^\:.xmtd,;^^V'^/i^ 
^X.UiJ'yM.T Yu:7.Kti\zjt^\:^xm^^iv^mm?^^ 

ffl^fisft^ tm^^^^^j't/vt^hm^m^ixx m^^r- 

^^<yyrt^hti^ti^fh^ X - <b ^ ite^ LT^— SCO 
•>T Ku>^A;^i:fiuiaJt«[plKotU;^;6SA;^i^n. hS15 

M t ^ >5^7 jU-f -5«JJI»|HIK ^ ^ Afii-r ^ C 

[0 0 4 0] rirt?. m^}Ajgmnf)^h(Dyf-'^m^^ 

a ^ ^ A ^ ix/c: C i: ^56^^ -5 M-^ ^ ^ttf^-T 
[0 0 4 1 ] JllS^2<7)4^^^^|E1S3SH:^Ci5V^ 

i^;^ A;^ ^ 4r Jt« LTHtrlE;^^T CI t^oiStRT K l^^ t 
[0 0 4 2] 

[0 0 4 3] <mmmmi>mii^. :^mm(D^i<Dm 

[0 0 4 4] mi\Z7r:'t'r^<^ :^{zis\f^x. y^y-t/u 

ow Address) <!:*JWS-^ (control signal) 2 ib^ti 

^y^=^ — yiRow Decoder) A\ZXtf^tl^o ^tc. m^tti 

^ AT Kl^^ (Column Address) ft -§-6 tM^Mim-^-icontr 
ol signal) 5 ^ A 7^=3 — y (Column decoder)? dA 
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^-r^'f—^y^^yyr (Data Buffer) (elKT-fo^o 9 

u—hy'—^mm Sreii$it6x-i$'^^:5^-Cfe*9. 10 

:y K(IO ?AD)ntoymx^Am:t)'r^ti^(DAmt}^<^yy 
rdo buffer) (HllJST'fe^o mlW.'f—^y<:^9 

[0 0 4 5] J^T. FuseT Kl^;^^^t?-riS®C<7)Fuset' 
^ hOiZ/U—y^^Fuse element t^X/. ^^T^^ (fo lO 

ISTfigTiW^^WU. Fuse elementfi4@^55'fo§t>0^ 

[0 04 6] KjlJ^lHllJSCMode Selector) 10211. 

^(h(;ict«9. E-FusefflWt-^103 ^iti^feL. 
/KPASS/FAIL) flJ^[HlKl3. E-Fuse Program (>^n ^ 

^A) r Kl/>^^ >^-<r[HJSgl7»*5J:U?E-Fuse 
ProgramlHlK27tc:#^#^-r'5 20 
[004 7] BtrfBPASS/FAILM^lHlKl3{;i. MfSData B 

uffer [Eis§8 (^m:^ ^ ^IfP^^^:^ ^ 
Wi:T~i^¥^^^^^^5?nf^^N";^ (PAss)/^-ifcT-$>tt«>' 

^^(FAIL FLAG) H^fStt^fb-T^ (7)r*$)^, 
[0 0 4 8] ^ST KU^^X=3-- KIh]S&15(1. hUIEPASS 
/FAIL^J^lHlSSl3;6^??FAIL FLAG 14^§:tt. FAIL FLAG 

ddress)3^fcH;^^Ar Kl^>^m-^(Column Address)6 30 
^7^3— KLTE-Fuse ProgramT Y 

[0049] mjfEE-Fuse ProgramT Y ^^^y 

E-Fuse ProgramT Y \^M%'^\^0:>^^ y htC^J^-TST 

^"yJ^ * "7 ' ^ ^—y^/V- (Program Latch enable)© 
K2075^e)A;:';j$ixSLatch enable 5/ ^ • 
/1-) m^21;e»5Stt{t:^t^yc:^'g^{c:fflfSE-Fuse ProgramT 
Kl^xm-^ie^HulET KUv;^:y^[Hl[e§p{C^:yf^L. 40 
E-Fuse Program Data \S^ti^ti'thh(OX^^^ ^fz. 
mrlSE-Fuse ProgramT Yu:!f.iB^l6^^ y^-t^UWl 

CCOE-Fuse ProgramT K^-;^ ft -^16 <tS^E CD ^ -/^ 
Jt^^^ltKLT. Fuse elementStC^tf 2/ hO-r — 
ltKLyc^*<t btbFuse comp<n:0> m^l9^mtfir 

[0 0 5 0] BUlSProgram Latch e^able[HISg20^i;, mJlE 
bFuse comp<n:0> fg-^197)^A;^ $ :^Fuse element "1^ 
tci^ifc {-^5/^) LybT Ku:^2)5/^v>:g^{cn:i^ST K 

^^^-^ (118822 »;iCount Up Enable >- h T 5/ 50 
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Fuse element {C-^ y ^f- fcT YU:^7^>/J:< , tIi^O. =^ 
Mi-t-SJ: 5J::::/D^^A?^;2^(OFuse element^CO;^; ^^V' 

m<tz6b{C^f^^ti:5MSB latch m^-25^m^\±^Wi(D 
m^{a:i:. fltjlGLatch Enableff -^21^Stifb-rSo 

[005 1] mm^SiT Yuy.:t3^:y^^^22{^. HfFfS 

Mode Selector 102 7^^ ^ ffi;^ $n^E-Fuse*JWf ^103 

WMit^tl^o -eUT. tufePASS/FAlL*J^lHlKl3;ei=»?> 
FAIL FLAG 14^§:Jt. FAIL FLAG 14;65'H" (SltfLiK 

fig) ^^O. fiTiEProgram Latch enablelHlSg20^^ 

b<7)Count Up Enable m'^26^>f^mt'ikt^X^^m^it^ 
MfB3 If h<0;^l> ^'^J' miss hT .yr-r 
60 -^L-T. '^^^ Nttl;^)FP<2:o> (7) 9 -^jtT^TfS: 2 t^'^/ 

h^I-^FP<l:0> J:t/-^(7)Steffi-^bFP<l :0>fitij|aE-Fu 
se ProgramT K ^ !y ^& =» >^TIh]SS17S¥1::A;'J ^ 
tl^o '^tl. ±IS:?t7»:7>' httJ:^FP<2:0> liMSB ^5/^ 
(MSB latch ) ^^24{CAt}^tl^o 
[0 0 5 2] _blEMSB latch [HlK24i^. MlfiMode Selec 
tor 102 ;0^^tti;^^*X^E-Fuseffl#ft-^lO3 *«DRST It 

>'^[H]S^22;ii^6FP<2:0> ^i^A;^^^. m^\C^'^C0^^ 
>^ hfiI^1^^L7tB#(Cffitt>fbi-5MSB latch m#25^m 

[0 0 5 3] — SulSE-Fuse Program(HlSS27(l. bmIS 
Mode Selector 102 ^^e>(DE-Fuse^J^fI-^103 

[0 0 5 4] E-?use:^l^^ > h&Fuse data ^ y^W\^ 

28S¥fi. BijiB^^y ir/uTu^i (om.m^m^^t^x^ 

BulEE-Fuse ProgramlHlK277il^btD^JWI-^^§:it. 
fltflSE-Fuse ProgramT Y U:^.'7 y^&^l^^Tm^llU 
75^P)(DE-Fuse Program datal8[CS<5v ^T:/^ ^'t" 
-<#E-Fuse^Jl^^ UT y^ci A ^(D^m^'y y'f' 

t>0'C*>^o :iCDE-Fuse:3^l^;^ h&Fuse data ^ 
y=f-M^2^m\^. Fusedata (D \ \f y H S^ClDll ^#fiB, 

[005 5] y WW^[HlSS29fi. ttjieE-Fuse::ii 

Up<>-h&Fuse data ^ :y ^11IS§28S¥{C ^ :y ^ ^ tLfc:^' 
P i/^-^if ^^Row Address 3 ^fcflColumn Address 6 

--^cDT^-fe;^^^ihL> p ^7fc'5V^(i;^^A(0;^-<TT 
U>f>f^^—>^/Ht-^ (Spare Array Enable ) 50^f£tt{k; 
UT^^TTU^ (Spare Array) --(OT^-fev^SrfFnl-r 

[0 0 5 6] m2\%. mi'P<0^^])-\^jUTl^^l tCg^ 
gg^ttTv^Slf'5^ hj6ftir>'^T>':7^S/A ;«77A^S^ 
;^>r5/^SW». x-i5'^<i/>'r (DQ Buffer)8». y"—^ 
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^^:^9 *3j:t/PASS/FAIL43J^[El8Sl3<^>— CT^;^-ro 

[0 0 5 7] ia2(C*5V^T. tfiy h)» (:3?7 7A«») ^BL 
/bBL(D{t-^255tf 5/ h«a'tV>?.T>^>^S/A T'iiilSStbySift 
-^SBL/bSBL . :^ ^ i^ j1^I8CSL<0> ^ V ^ CSL< 1 > J: 

DQ<0 : 3>/bDQ<0 : 3> tcfcii ^th^o ^ (Ot^- IS^tDQ<0 : 3 
>/bDQ<0:3>(i. "r — ^y^yyriW buffer) tnlSSS 
LT7^-i$'^<>^9 iiHglj^^tLSo :^(DmMmx^i^. 1:^10 

[00 5 8] PASS/FAIL*lJ^{HlS^13Ji. ±^y<:^y^-'^ 
RWD<0 : 3> ^ tl^Z^m-r^M'^i^y'— ^ D<0 : 3>^^At) ^ 

y r[ElSSNEX0R<0:3>{CA;^$tV. ::CONEXOR <0:3> (D^ 

ISE-Fuse®Wt-^103 ^ (Ci "9 "H'^ \Z 

/^6Enableft^;65|g 2 CO-t-^ KlEl5gNAND2 \Z.Xt) ^ 20 
(^)NAND2 ^iHlSSlV^r^TFAILFLAG 14 

[0 0 5 9J Ufc;ei^oT. mjfSEnableft^;55''H" (OMf^ 

FAIL FLAG 14^5'^ (ffittfkH^t^) {C/^ 
i^A;^7'— ific-r5i:NANDi oai;':;6^''L' tc;^^ 

-SCOT*. FAIL FLAG lAt^'^L" {C/^5o BulEEnable 

m^m^V (DmWi\^\'t. NAND2 ooW;^;6^''H'' 
FAIL FLAG 14;65-'L" (cH^^ttSo 
[0 0 6 0] |g]3fi. gll 4^(7)E-Fuse^U> h&Fuse30 
Data ^ 5^ ^[HlSS28S¥-Cffit "9 & 5 Fuse Data 0«^<D— 

[0 0 6 1] (Hi 4^(7)y^i;ir/!/r U-fl t;i*5l/^T. x 

iyn-/>J^^^/c«9. 64:*:c^;<7^i^jl*^^CSL<0:63> 40 
5 ^ -r ^ ^ . tf^ AilJ^^(7)r K U-:^ (Column Address) 
^L-CCA<0:7> (7)8 tf .y ht^^c^^o 
[0 0 6 2] ^yb. l^-:/n 5.i5^rtt-;:^-<T;!?;^^;d51S 
;^-<T;^7^i>.(D{iMtff«(Fuse Posit io 

n) i}^*Z^mx*^^. *:0iJT*fl. 4 ;^ ^ AigKlgf^o;^^ 

^LTFP<0:i> CD2 kf-/ hTS^i^.^x-fe-So X^fzt^^X. 
*:C«JT*H. loo;^^T;t7^A^ilS^i-^/ci6tciotf-/ 

— X>f ://Uft-^(Fuse Enable)FE L50 
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[0 0 6 3] 1^14 (a) f^. 01 tpO^Sr KU';^7^=i 

[0 0 6 4] 01 ^»(OPASS/FAIL^J5tlHlj^l375=»P>U5;^$ 
ttSFAIL FLAG 143^^ ~^<7)>r >^^<—i5'lHll^4K 42SrST 
Bifl5>^^ — X-r^. — :/yMt-^FE^ LT{±1;^L. Column A 
ddress 6 (*>6VMiRow Address 3 ) 
i$^(HjK43. 44^ST. FailT Kl^:^m-^FA<0:7> t LT 
a;^-r^c. -hlEm-^FE:fcJ:OTA<0:7> 0 1 ^^^^E-Fu 
se ProgramT KU'^jt-^16{;iffiS-r^o 

[0 0 6 5] 0 4 (b) fl. 01 tt^co^FSr Ku:^:<;!> 
^ lHlK22(0«fiK is J: t;^-^ (Dm^mM<o-m^7r^-t. 

[0 0 6 6] ^yfyV^tl^:^^ Obit Counter) lUK 
45(i. mi^<D}kode Selector 1027i> ^W;^ ^ tb-SE-Fus 
eSfJPft-^103 *CORST m^\^^^^mi\L^f\.. 014' 
cDPASS/FAILflJ^lplKl3;6^btti;^;^n6FAIL FLAG 
ti^b^tl. ;0^O. 0 1 (f^tOProgram Utch enablelHlSS20 
t^hmti^i^l^Comt Up Enable m-^-^d^ffif^fl-^ tt§g 
hr 5/ Xi-So *{?yt?f;i:. r<7>3bit Counter[aI 

FP<1:0> ^:^-<riJyJ^(D2\fyhKn^^^'^^^m.m 

[0 0 6 7] V^:^, Sbit Counter[HlK45^5??]^>fk;$n6 

;«7r>> hai;'jFP<2:o> l'i''nr{cmmit:^ti^a ^ 

:i:^3J<7)Fuse element T K U><.;65"00"lC/j^ -5 
yhi6t;ii^:^S'C*)So FAIL FUG d^stiib^tt. 

Count Up Enable iB^'^^f^^i\:.^tlfz^{Z:i3^>' h 
T yZf^tl^^^. FAIL FLAG ^^fS^t^t^^X hConntUp 
Enable m-^^65S^4^b^i^>fcV^S-g^fi:^ hT5/>^$ 

[0 0 6 8] ;<7l>:/ haj;^FP<2:0> (7)5 FP<2> fi^ 
-bffitf'^ hMSB T$>«9> Tf42tf^;/ hm-^FP<i:0> Ji" 

©(D-r>^<-^lH]K46. 47^ilTttl;^-rs^<b 

>$^[HlSS48^SrSfem-^bFP<l:0>^ i^Xttitf-t 
^tl.b<7)ttJ>jfI-^FP<i:O>*5j:t/bFP<l:O>ti01 41 
OE-Fuse ProgramT K 7 =^ V--^r(HlKl7S¥tc: 

A;^i^;a. ^^f:i. huIEMSB ^^ti^ 3 t*^:y hotH;^fS^ 
FP<2:0> fi. 0l4»(OMSB latch lHli^24tCA;^ ^ tt^o 
[0069] 05 (a) fi. 01 ^(DE'Fuse ProgramT 

[0 0 7 0] mi^<D^0iT h'Uy.y'^—V\m^lSf)>(b 
mti ^ tbS :7 ^ — X>f y^/Mt-^FEfiFE ^ :y ^IhISS 

(FE Latch Circuit) 51 KXtfl^. buIS^ST K 

KlHlSSl5;5^btH;^$n^Faiir K l/;^ft-^FA<0:7> 
fiFA<0:7> (FA<0:7> Utch Circuits) 52tC 

XtJ-t^o Ztl^(Dy-y^mi&Sl^ 52fi. 01ft><DMode 
Selector 102 ^ tU;^ ^n^E-Fuse^Jifilft-^lOS ^<DK 

ST m-^tcj: i9^[D««fl::^ttTai;^;^^'L' ic/^^^ 

[0 0 7 1] ^Lr. Latch {t-^^^lH]SS50;5-e>m;'j ^ 
tb-SUtch {t-^d5ffi14{b$tt;rc:^tc. flu lEFE A;^ ^ FA< 
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0:7> At}^'7 ^y'^l^. FE Latch ft"^. FA Latch <0:7 
>m-^i:mt}'t^o -blEFE Latch fg-^. FA Latch <0:7 
Xi. El 1 ^'(^E-Fuse ProgramData ISlCtB^fSo 

(0 0 7 21 ^yt. gfriELatch iw'^Tb^mmt^ti^m 

At}?A<0'7> t^^(D y^mtjFMatch <0:7> * 
W&Wy riE]S§53T*)tlSU. ^COlt:i»tU;^m-^FA coinp< 
0:7>i:FE comp fl-^f^':h>' K 111^54 t^A;^ bFuse co 
mp niB-^-^^B:^:t}'t^o 

[0 0 7 3] BtflfiLatch iB-^T^^^mmt^tl^m 

{C, A;'aFA<0:7> ^^^O^ s/^tU:/jFALatch <0:7> Srio 

bFuse comp nim^^f^mt, 

TH-' ) -rso 

[0 0 7 4] tulELatch ff-^^^lHlKSOJi. HI 1 

cf'COProgram Latch enablelHlSS207!)^ ^A;'7 ^tt^ Latch 
Enablem-^<hiai ^(D^^T Y :^tt ^ ^ m%22t^^ 

A;^$nstaMfg-^xFP<i> (FP<1> *3j:tj^FP<i» (r>o 

^<D—^^ xFP<0> (FP<0> :f5j:T>*bFP<0» (Ob^iD—^ 
^^^=r-KL. Latch m^^etifb-r 'So :i«:iT% FP20 
<1> . bFP<l>. FP<1> . bFP<0>i:E-FuseO{4git« (Fu 
se element No.) -Cfe^No. O-^No. 3 (DBS^trEI 5 
(b) \Z.7f^-ro 

[0 0 7 5] Fuse element No. 1 (C^SV^tfi. 

bFP<l>. FP<0> t'^^iCX.^fxrV <^)^'g^(;iLatch Enableff 
Latch ft-^;55ffiti{[::^tL. r(7)Latc 
h m-^t-J: ^9 HUlBFEA;'j^FA<0:7> T^ti^y y^^"^^ 

[0076] lgl6fi> m \ 'f'CDProgram Latch enablelnl 
^2Q(DmWL(0—^\^7f^'^^ 30 
[00 7 7] 1^ 1 4^C0E-Fuse ProgramT K \^:^ 7 y^8c 

hCO^gflSx *fi?iJ'Cfi4 \f y h) (7)bFuse comp< 

55ottl;^2)Vry— b56icA;^b> r>/— hseo 

tB:^7i>W ^[HlK57>S:S-CCount UP Enable 

hf^^^ ^ti^ JilECount UP Enable ft-^*5 J; TJ^Ig] 1 cfJ 
COMSB latch m^24t>(b7<ti^tl^USB latch 
xE-r^^^DiJ^^J^^JZfWuse element^^;^'>>' NUT 

(Delay Circuit ) 59^STLatch Enablefi-^21 

[0 0 7 8] L^CtJSoT, bFuse comp<n:0> \%^Kti(0 
±}fyhP%(0 1}fyhX-h^:^'^y^ TL" ) <om^K 
fi. 5Wfc/^^^T KU;:^^<^^Lfc:i<tJC/^«9. Count 
Up Enable ^t-^26^^tt^b ("H" ) -T^o 

[0 0 7 9] :L(DX,o\^1^fz.t^^^T Vu:^^^^\^X 
Count Up Enable m-^26S:fiH4{t ("H" ) L. tJ^o, MS 
B latch m^2SXM^W&'r^X,0\^':fn^'7J>.^?^(D^^ 
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Fuseelement^^;^ LTPI— ^ V 

Latch Enableit-^2lSr*Sttjt: TL' ) -T^o 
[0 0 8 0] Iil7 (a) *3J:t>* (b) fi. [2 1^3(7:) MSB 

latch [EllfS240lt^^^<:tO^-^COKjf^^jf|^(D--FiJ^^-rc, 
[0 0 8 1] B! 7 (a) tc::^'rMSB latch (elKt^l^SV^ 

^{I-^FP<2:0> (Do^(D¥?<2> ^ [elSgeOJcA 

ti\^. i$?lE)igS60cottj;'3i:Mfa<I-^FP<2:o> 
(Doibv?<i> 43J:OTP<o> j^y ry— hei^ffirm-^in 

^?SSo roft^lnfi. ^5E-rS^t-^SW=-'H-'/bSW=a'^ 
hXferl ^m^m^^ l^^'^—^m^^2\Z.Kt}'r^o ^(O 

M^^^gg^tx^o Jiia^>>'^--i5'lHisg63com;^/ 
- Kf^. ±IS-:^>^ K>/- h64<^-:fe'OA:^; / - Y\^W^ 
<!: ^ t i^^^—^mmsiDXti J - KtcgliKS 

iHlSSee^STMSB latch m-^25tC/^«9. igSHIieS (Dela 
y Circuits) 67SrSTHul2m-^SWlC?Sr «9 , CCDfl^SWfi 
^ W^-^[H1SS68(CJ: «9^fiG^;txrBtjfSft-^bSW ^t^^ 
6o -^LT. SfjtE-:^VKy- h64c;ofl&.;^cDA;^y-KtC 
(i. Iglll3(^5Mode Selector 102 7^^?^ tU;^ ^n^E-Fuse 
«»J^ff-^103 »f(DRST {f-^^W^^^^'-i5'IeIIJS69^STA 

[0 0 8 2] ^fctC, rOMSB latch lHlSS<7)ti!)f^t-OV ^ 

117 (b) \c7f^^ms^^^m\.f^t^hmm-r^. * 
-r. RST m^i)^^m\L th'- ) -r^r ^(ci^tfr^^^js^fb^ 

tbS^. -O^y^— i5^lHlK69Odb;^b0BRSTd5a'' . K 

h64(7)ttl;^bDT is^'^vr . i5^llIK63(^ttl;'j 
;55"L" . >r ^^^-^^ i5'Ie]StS65(DttS;^d5"H" . MSB latch M 
^t^^V (CT^-S, CCO^, Delay Circui ts67(OttJ;^ft-^ 
SW="H''. i5'[Hlli&68cOtti;'jff-^bSW="L' {C/fc *9 . 

h^>^:^>^Ty— hXferl ;d5:;r>-(on) t^li{C/^5o 
[0 0 8 3] ^(0%,^ Y?<2'-^y 7\f](Do^(OT{\L2\fy 
hFP<l:0> 7!»5a:^cfa(;i/cCorMSB(=FP<2» tc=3s--vi;— ^ 
tb5 tf 5/ bcOffiJ^-a^tJ-^tCl/^o:^^. o^i9> FP<2:0> 

^[H]SS62<7)tti;^/55''L'' . ^^^^^ ^{Hl5g63 
<7)m;'j;0>"r . >< :^lHlK65OttJ;':?;05''L'' . MSB la 

tch m^t'^^vr \Cft^. r*^^. Delay Circ 

uits67(7)m;^m-^SW="L". ^ i^^<—^m^%'^(0^ti\n^ 
bSW="H' {Z.f^'O. h^>'><':7ry— hXferl t^^y {.of 
f) CtlWI^t^HMfSRST m-^^5Sti^b^tt 

/^v^pg^9. MSB latchm-^;^>''H" 

[0 0 8 4] JiiaLfci: 5{-t^^:y NFP<1:0> ;65S:^fit(:i 

$tvfc::^S:jic*L. -eo^(DFP<2> --co:^-yy- r 
0" — oS^) "CMSB latch {f-^^is-'H'' {;::>feoTS 
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^ $tt6 :it\CX^. mrlSProgram Utch enable|HlK20 

JC^LTUtch Enableft-^21^fttt{t:$ii:/^l.^ct 

[00851 08 fi. 01 tt»(^)E-Fuse ProgramI5I8S27<7> 
[0 0 8 6] ^fetC. HIS ^#fiSL/^;d5f>E-Fuse(;)^Pi/ 
[0 0 8 7] Mode Selector 102 ;^^^) A;^i"'5E-Fuse^J 

:^ 01^22*5 J: m«SB latch ^^24i>mmit^ 
tt. ;«;^>v^tti;^iFP<2:o>='iir ;fcJ:miSB latch ='L'' 

[0 0 8 8] mfzfj:^^T h^u:x:i)*^m^l.fzm 

^ibm^^tl^t. FAIL FLAG 14dSS14ft;Sn. 
KUJXt^zi— K[H]S§15^^f3m^FE^^S^g*q^<7)^J;if^ 
;^7^ AT KU;^CA<0:7> tclg i:fcm-^FA<0 : 7> ib^mt}'^ 
5o ^tl.{Cj:'9. E-Fuse ProgramT K l^:^ ^ =i >^ 

^rm^l7mt^hmt}^tl^m-^bFuse comp <n:0>ft# 
IQO^-^^^l hT^^'L' Program Latch enab20 

leIelK20;5^^Count UpEnable {t-^26;d5Stt{t: ^ttT tti 

[0 0 8 9] rtiiCct*9. Ki^;^;?7r>>'^[p]^22 
l.T'>'37'U. ;«7'^:xi^ttl;^;FP<2:o>=''ooo" (c/^ 

So MSB latch lHlSS24COm;^im-^MSB latch 

L'T'fcSOT*. Program Utch enableI§IK207&^^ttl;^J'f 

SLatch Enableft-^2l75^'ffif4{k^ttrtH:^$n5o :i:^t 
E-Fuse ProgramT KU-;^^ 5/^&=3>^-^r(HlS§ 

1 7Sf A;^-r 6 It '^FP< 1 : o>="oo' ^-ie-r -5 r k u- <z) 

^-<r^U7< h{;:FE="H'. FA<0:7>=CA<0:7> Tb^^^y^f-^^ 

[0 0 9 0] rcom, ^n^^A^S^z^r KU'^tc:^S^ 
a;)5«^L/c»^. _hlEUybSlf^^l^«tC. Program U 
tch enablelHlSS20;a^^Count Up Enable {t-^26;6^Stt{t: 
^^tixmti^tl^o gEtC«-^FP<l:0> 

^ A^;?^-e*>5t7)T% bFuse comp <n:0>{t-^19(^ 5 
bFuse comp <0>='H''. ^^(D\fy hfiFE='L". <9 . 

*>^a^^A'efef9. bFuse comp <n: 1>="H'{C/^ «9 . Co 
unt Up Enable lt-g-26="L"(c:?i 19 . ^ > ^ ti^f)¥?<2'Q'^ 
> *i]g#i^-r. FP<2:0>='000' ^UT. 
Latch Enablem^21t>#^^ti)Kffi(7)^^'e^»9. E-Fuse 
ProgramT K U::^ 7 V^T lHlKl7afT*fi>^n 

[0 0 9 1] »CtC. ^-<r:3i Up« h(D±X7f)*^^ti 

(Cli, ±fELycibf^i!l^1lll::. Program Utch enablele] 
K20;&^?>Count Up Enable m-^26f)^^mmt^tlXmt} ^ 
^ > ^ mti??<2'-0> (7)T{&2 hf :y hFP 
<i:0> li'ir^'OO'fcaSPL. MSB t^^O" -**r (C*ffJi50 
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JfL. FP<2:0>='100' \Z,t^^, ^UT. KW>^;& 
•>>'i$'[Hl?S22?!>^(bta;^^nfrFP<2:0>='l00' i)^US% late 
h [HlSS24r*^'^^$n. MSB latch <f -^25;65^tt{k$ tb 
So -tLT. ±fEMSB latch (HlSS24fi> BuieRST {I-^t!)^ 
^ttft^ttS^-e. ^^V^^^/^-5FP<2:0> m-^;dSA;^$ 
MSB latch ft-i'25^ffittfkL^ttSo LfcT^^o 
Program Utch enab 1 e 01^20 75 ^btti;^-^ 
SUtchEnable{t-^21fiffit«t{k$tLi*. TT^ci ^^M.^^ 

[0 0 9 2] ::<D^. PASS/FAIL4^J^IhIK13T*FAIL^*IJ 
^Sttfcii-g^. FAIL FLAG lAt^mmt^fl^ t . ^AT 

KU;:^7^r3- K[HlSSl5;^-ib. m^VEt^mti^tX.^ t ti^ 
{C. ^SiT KU-^^^ UTColumn Address6 (fcSV^f^Ro 
w Address 3 ) ;55FA<0:7> tV.Xti^ti^fX.^o E-Fuse P 
rogramT K ^ :y ^& V-<r lE]S&17i¥fi. ifEfg-^ 
(FE. FA<0:7> ) t> Xti ^ h.fz.^ . Latch Enablem-^21 

7!l5S'^4^t:^i^rv^/^v^(7)T^ Latch m^^h^^m^^mx 
fa<o:7> t?E\fyht^)AMir^o ^^tm^x^^x^ 

fzm^. ^X<DFuse ElementCOFElf :y hT^^'L' Xi>^<D 
X% FE comp ft"L" bFuse comp<n: l>="H'(::7i 

So 

[0 0 9 3] 7^^^-r;?^c7)^Toy ^r«iT-^Sir Ku- 

:^^ttl7^^ h;Oi«i|-TUyci^t>l(i:. E-Fuse ProgramT K 
;^^^y^iHlKl7S¥«C^aT KU';^tClSS-rS E-Fuse Pro 
gramData IS^^fSlic ^ iXT V ^ So 

[0 0 9 4] ^^mmm-^ioi miz.ii:Mi&m^x 

;^LrMode Selector 102 ;5^ibttl;^-r SE-Fuse*J«9{t# 
103 ^E-Fuse:7"ni5^^A^— Kf:i^So rtbt;iJ:«9. E- 
FuseProgramT K L^:^ ^ ^& ^ >'-<T[h1SS17S¥H, E-F 
use ProgramT KU-^m-^iecO^ :y 5^7^— iJ^^ai:^ E 
-Fuse ProgramlHl8S27<^*lJIHl{t-^^S:ttXE-Fuse3: 
>h&Fuse data ^ 2/^lHlK280:7'n ^7 Atbf^;65fT*^ 

tLSo 

[0 0 9 5] ±iE:^n>/^A^tC. ^ifPffl»m#ioi S¥ 

tcffiir^Sff^^A;tibTii^i!jf^^^f::M"ro ii^ibf^^ 

tClfi, Row Address 3 ^/cfiColumn Address 

ixS ^ . ^ <;){s-^(iE-Fuse:3i > h &Fuse data ^ :y 

^lHlK28{c:/ni/^A$nyhT-i5'^ ]) 
M^29X}^^^n. i^T Kt->^/55— S:-rsi:> y—- ^/u 

yUTU'-r-^i^^T^ir^^^^JhU. n r>fcSV^fi:<7 ^ ACO 
>^^TTl^-1'>t'^- — :7'/MS-^ (Spare Array Enable ) 50 
^^^4{l:L-C;X^TTU-f (Spare Array) ^(DT 1^ 

n»>;;^^TTU>r--<7)B#lflx.fi. J5f^l^Sl3fc«^«c J: 

»9^t6'CfcSo 

[0 0 9 6] m-h. ±mmmmm(Dy'y<^ :^{cm^x . 
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5 HISS ^ . E-Fuse(OProgram/Read60*JIHlft-^^^^ 

[0 0 9 7] 7^::^ h^tc^S^r Ki-;^$rtS#^^ST K 

IC h y :trft-^r'Program Enableit'^^^^iS^it^thX . E- 
FuseProgramlHlgS;65prograiD Mode t^/cC "9 Program MWm 

^ h(c:^^r Ku;^1t#;^5§^^^tV. Program MWt"^ 
tClJ; •9E-FuseJc:Program^iX'5o 

[0 0 9 8] {.fzT^^ox^ ±mmmj^m(Dv'y<^::^{cx 

tL[^, IS^OE-Fuseir :y h(D:7"n ^^A^-r'^^^;?^(7)F^ 
gI5'Ci^(J6^^;l^TV^. ^o. ikroOE-Fuse-tr^/ h(7)>^n^ 
^i^s^-SLTtr^r ^;05T-#So l ocOE- 

i±mm(D:^^^y<^y^-^^'r:^ ho^[5gT*«fi:^-r5 r <t 20 

\/^M\^:^^h^(OX\ E~Fuse^^^'^r^^:±^7:3l>'^U^/^^7:) 

[0 0 9 9] SIJiaMSB latch (hISS 30 

247!i>btB;^-rSMSB latch ft-^25^^g|5tcmj;^ LTft^ 

[0100] ^fc. HUiSMSB latch InlSg 

2475^btii;^i" ^MSB latch \B^'2St>''h'' r% ;5^o, FP< 

2:o>="iir (Oii^mx^fiYt. :^^i^hTy:^^fix\^^ 

[0101] 

{Cj:4xf^. ^^OE-Fuse-t hOlT'n -/^ A^P^gPT'g 40 
itj6^{CtTV\ ^T(7)E-Fuseir :y hO^n ^^A^ 
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[ia2] mi 4'(7);/^y ir/wTu-rt^^jgn^nrv^^iHi 

[12 3] Ell 4i(7)E-Fuse:3iU;;< V h&Fuse Data ^ -^'^ 
iHlKPT'© '9 & 5 Fuse Data COlf|^(7)— ^iJ^^-TEIo 

[El 4] Ell ^'^^^^T Ki^;^-r =3— KlHlS&(Dlt^(7)- 

[EI 5] EI 1 4^<^E-Fuse ProgramT Kl/;?^^ 5/^&='>' 

^Tm^n<omf&<D-m^7T^'rm^mm:^F?<i> . bFP< 

1>. FP<1> . bFP<0><hE-Fuse(7)ffl:eif* (Fuse element 
No.) T'fe^No.O-'No.airOlB^SSr^-rEIo 

[EI 6] El 1 't' (^Program Latch enablelelSScDS^OD— 
0iJ^^-r[HlKElo 

[0 7] EI1»^(7)MSB latch mm<Dmf&^ ^Xf^ <OW\Vf 

[El 8] EI 1 ^'<7)E-Fuse Program[HlSS27(7)tj!jf^St?g^^ 
-f-Elo 

[E19] V^^(D^m{^:^'^')(Dy<y^—i^ir::^V^rfO 
y-:^ h^c7)ia;g:EI^^-rElo 

[EllO] 4^^ft:7«^y ic^^jS^^^/ca^(DE-Fuse^^' 
7« h^3SS^6*J«c::7^cr A-^SE-Fuse ProgramlHlggO 
t^3l5(7):/n -/iJ^W^^^-TEIo 
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